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Missile model predictive stability control considering elasticity and
multiple constraints

JIANG Yuan, HE Guosong
Jiangnan Electromechanical Design Institute, Guiyang 550009, China

Abstract Aiming at the stability control of a slender air defense missile under low elastic frequency and
multiple constraints, a linear time-varying model predictive control method which is considered under
elasticity and multiple constraints is proposed. Firstly, in order to ensure the amplitude attenuation in
the mid-frequency band, the overload error integral output is used to augment the missile’s linear state
space equation. Under the model predictive control full state feedback strategy, the controller inherits
the structure of the traditional three-loop control method. Then, a cost function is established, which is
based on the criterion of ensuring the rapidity and smoothness of the missile’s overload and attitude
response, and the missile’s stability control problem is transformed into a rolling optimization solution of
model predictive control. Finally, in order to ensure the stability and elastic suppression capability of the
system under elastic working conditions, a notch is inserted into series at the output end. The simulation

results show that the proposed method has faster response speed, higher control accuracy and better elas-
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tic suppression ability, compared with the traditional three-loop control method.

Key words Multi-constraint; Air defense missiles; Predictive control; Elastic suppression
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